Abstract. We identify the pulsation mode of BW Vul by means of both the moment method and the method of photometric amplitudes and find a radial pulsation. We briefly study the non-linear behaviour of BW Vul.
Introduction
BW Vul (HD199140) is a /? Cephei star of which the radial-velocity (RV) curve has an extremely large amplitude (200 km/s peak-to-peak) and shows a velocity still-stand. A detailed spectroscopic analysis of BW Vul is presented by Furenlid et al. (1987) , while Moskalik & Buchler (1994) studied hydrodynamical models for BWVul and found that the star pulsates in a fundamental mode. Both studies are based on the assumption that BWVul exhibits a radial pulsation, although existing mode identifications point towards a non-radial mode {(. = 2,m = -1 : Kubiak 1978 , I = -m = 2: Odell 1981).
Observations
Our 97 spectra were obtained with the CFHT f8.2 Coud6 Spectrograph on July 10-13, 1992. A resolving power of 30,000, a S/N ratio of 250, and a time resolution of P/30 (P=4h49min) was obtained. The region of the spectrum centred around the Si III triplet (AA4553, 4568, 4575) was observed. Twenty-four multicolour observations in the Geneva system, spread over 10 years, were kindly put at our disposal by the Observatoire de Geneve.
Mode identification
The question has arisen if the harmonics in the light-curve of BW Vul (van der Linden & Sterken 1987) This is not what we expect if different modes would be present, since they would have a different signature in, e.g., the RV compared to the FWHM, and also in the colours. We thus prefer a mono-periodic pulsation model for BW Vul.
The mode is identified by means of the moment method (Aerts et al. 1992 ), from which we find a radial pulsation with an amplitude of 90km/s. This result is confirmed by an analysis with the method of photometric amplitudes (Heynderickx et al. 1994) , from which we also find that non-adiabatic effects are important in BWVul. We thus contradict earlier identifications and find a result that is fully consistent with the studies by Furenlid et al. (1987) and by Moskalik & Buchler (1994) .
Non-linear pulsations
In order to quantify the non-linear effects of BW Vul, we have calculated a RV curve for a non-linear radial pulsation in case of BWVul by means of amplitude equations. Our theoretical curve shows no velocity still-stand, and the amplitudes of the terms varying with the harmonics are much smaller than the corresponding observed ones. Possible explanations are that we have used an adiabatic theory, that shocks are not taken into account with amplitude equations, and that the radiative transfer in the atmospheric layers was not taken into account.
Conclusions
We have found that BW Vul pulsates in a radial mode, that its non-adiabatic effects are important, and that its non-linear effects are large and cannot be treated by means of amplitude equations in the adiabatic approximation. We plan to study our line profiles in more detail by means of a non-adiabatic, nonlinear pulsation theory in combination with hydrodynamical models.
Full details of this study will be published elsewhere (submitted to A&A).
